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Development of Optical Interconnect
Technology in Data Centers
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Overview

Inside data centers, there are also issues like the continuous growth of switch
bandwidth, rising power consumption, and increasing port density.

Key Takeaways

Optical interconnects are rapidly transforming data centers by enabling high-speed,
low-latency, and energy-efficient communication between servers, GPUs, and other
computing resources.

Overview of Optical Interconnects

Optical interconnects use light to transmit data between devices, leveraging
photonics principles through components such as lasers, modulators, optical fibers or
waveguides, and photodetectors. Unlike traditional electrical interconnects, which
rely on copper and face signal degradation, electromagnetic interference, and
bandwidth limitations, optical interconnects provide higher data rates, lower latency,
and improved energy efficiency. Modern data centers increasingly rely on optical
interconnects to handle the explosive growth of internal traffic, particularly east-west
traffic between servers, memory, and computation resources.

Key Drivers and Benefits
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High Bandwidth and Data Rates: Optical interconnects can achieve terabit-per-second
links by using multiple channels and wavelength-division multiplexing, allowing data
rates far beyond electrical interconnects. Low Latency: Light-speed transmission
reduces latency, which is critical for Al workloads and real-time applications. Energy
Efficiency: Optical signals require less power than electrical signals, with energy
efficiencies reaching 1-2 pJ/bit compared to 10-20 pJ/bit for copper interconnects.

Scalability: High bandwidth density allows more data to be transmitted in a smaller
footprint, supporting the growth of mega-data centers and Al clusters.

Technological Advances

Recent developments focus on silicon photonics, which integrates optical components
directly onto chips, reducing power consumption and heat generation while
increasing bandwidth. Startups like Xscape Photonics are developing multicolor lasers
and on-chip optical interconnects to connect GPUs and CPUs efficiently, addressing Al
training bottlenecks. Additionally, large-scale Al data centers are transitioning from
copper in-rack connections to optical fibers between racks, as demonstrated by
Nvidia's scale-out photonics switches.

Industry Trends and Adoption

The adoption of optical interconnects is accelerating due to the exponential growth of
Al workloads and cloud computing demands. Predictions indicate that within the next
five years, all high-bandwidth interconnects in Al data centers will become optical,
driven by the need for faster inference and training performance. In China, national
initiatives like the “East Data West Calculation” project have deployed hundreds of
backbone optical cables to enhance computing power transport and data center
efficiency.

Update Cycles and Future Directions

Optical modules in data centers typically follow a 3-4 year update cycle, reflecting
rapid innovation in direct modulation and detection technologies. Future directions
include terabit-scale links, integrated photonic switches, and energy-efficient
coherent optical systems, which will further reduce latency, power consumption, and
physical footprint while supporting Al and big data applications. In summary, optical
interconnect technology is central to the evolution of modern data centers, enabling
scalable, high-performance, and energy-efficient infrastructure to meet the demands
of Al, cloud computing, and large-scale data processing.
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Article Content
All Al Data Center Interconnects Will Be Optical Within

It developed its own OCS and deployed it in all of its data centers at the top of the
switching hierarchy to replace traditional electric switches, achieve

Optical Interconnects for Data Centers

Presents a comprehensive review of all the key aspects of deploying optical
interconnects in data centers, from materials and components, to circuit boards and
methods for integration

Al Optical Interconnect Evolution: CPO, Silicon Photonics, and Data ...

Inside data centers, there are also issues like the continuous growth of switch
bandwidth, rising power consumption, and increasing port density. So optical
interconnect technology is moving

Recent advances in optical technologies for data centers: a review

This review paper analyzes optical technologies that will enable next-generation data
center optical interconnects.

Al Data Center Interconnect 2026: CPO, Optical Interconnect and ...

Explore Al data center interconnect trends in 2026, including CPO, optical
interconnect, OCS, and the real challenges slowing large-scale deployment.

Optical Interconnect

In this chapter, state-of-the-art optical interconnect technologies for supercomputers
and data centers (DCs) are presented with optical devices and CMOS circuits, which
are going to be fundamental

Optical Interconnects for Data Centers

Optical interconnects have emerged as a promising solution, offering significant
advantages over traditional electrical interconnects. In this article, we will explore the
benefits,

How Optical Interconnects Are Powering the Data Center

Explore the necessary shift to light-based signaling. Understand how optical
interconnects fundamentally boost data center speed, capacity, and efficiency.

How optical interconnect and optical processing are changing data
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Although optics has been used in data centers for decades, it is now reaching further
and further into the beating heart of the data center - the processors and
accelerators that run the data

2025 Global Al Data Center Interconnect Trends | TrendForce

Al-driven data centers evolve from single-chip to heterogeneous multi-GPU
architectures. High-speed optical interconnects enable scalability, while silicon
photonics and co-packaged optics

All Al Data Center Interconnects Will Be Optical Within

All Al Data Center Interconnects Will Be Optical Within 5 Years InP and SiPho join
CMOS as critical technologies. Lasers, CPO and OCS will be

STMicroelectronics to enable higher-performance cloud

New silicon photonics and next-gen BiCMQOS proprietary technologies bring better
performance to address the coming 800Gb/s and

NVIDIA Announces Strategic Partnership With

NVIDIA today announced multiyear strategic agreements with Lumentum Holdings
Inc. (NASDAQ: LITE) to accelerate innovation in advanced

Marvell Announces Acquisition of Polariton Technologies, Advancing ...

By combining Polariton''s plasmonics technology with Marvell''s existing silicon
photonics and DSP capabilities, the company is well positioned to deliver highly
integrated, scalable solutions

Mapping the Micro LED Optical Interconnect Ecosystem

As Al data centers continue to scale, power consumption and bandwidth bottlenecks
in chip-to-chip interconnects are becoming increasingly difficult to address. Against
this backdrop,

Marvell Technology, Inc. | Essential technology, done right

Designed for your current needs and future ambitions, Marvell delivers the data
infrastructure technology transforming tomorrow''s enterprise, cloud, automotive,

Micro-LED CPO optical transceiver market to reach $848m by 2030

Meanwhile, ams OSRAM has signed a development agreement with a leading global
Al data-center infrastructure partner to accelerate the commercialization of micro-
LED optical

Fabric.Al Announces Ticker Symbol Change to "FABC" as It
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Fabric.Al recently announced a strategic partnership with Kopin Corporation (Nasdaq:
KOPN) to develop MicroLED-based optical interconnects, a next-generation solution
designed to

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://artduferoger.fr
Technical inquiry: https://artduferoger.fr/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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